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COMPUTING THE

QUANTUM UNIVERSE

THE REVOLUTION IN 21ST CENTURY PARTICLE PHYSICS

DOE / NSF
HIGH ENERGY PHYSICS ADVISORY PANEL

QUANTUM UNIVERSE COMMITTEE

THE QUEST TO EXPLAIN
THE WORLD IN TERMS
OF QUANT um PHYSSICS
MEANS A KREVOLUT ION
IN PARTICLE PHYSICS—
BUILT ON A PARALLEL
REVOLUT ION IN THE
ABILITY To© ST ORE,
TRANSFER, PROCES'S
AND ANALY ZzE THE DAT A
THAT WILL ANSWER OUR
DEEPEST QUESTIONS
ABOUT THE UNIVERSE.
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COMPUT INE THE
QUANT UM UNIVEKS E

T

S UHAT HAPPENED
SILICON VERT EX TRACKER IS THE HEART OF THE
BABAR EXPERIMENT AT SLAC. IN THE PHOT O,
PHYSICISTS ARE PUTTING THE FINISHING TOUCHES
ON IMPROVEMENTS TO THE DETECT OK.

TO THE ANTIMATTER? THE

THE HUBE vOLUME OF
DAT A FROM PHYSSICS
EXPERIMENTS AROUND
THE WORLD CALLS FOR
QUANT UM LE APS IN
COMPUT ING CAPABILITY
70 SUPPORT THE
REVOLUT ION IN PART ICLE
PHYSICS.

(CREDIT: PETER BINTER)
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S—— WHAT ARE NEUTRINOS TELLING US? MINOS FAR
DETECT OR IN SOUDAN, MmN - COMPLET ED DET ECT O
SHOWING PLATE 4§55

(CREDIT: FERMILAB)
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COMPUT INE THE
QUANT UM UNIVEKS E

© OPPORT UMITIES

HAVE EMERBED F OK
DISCOVERY ABOUT THE
FUNDAMENT AL NAT URE
OF THE UNIVERSE THAT
WE NEVERK EXPECT ED.
TECHNOLOBY PLACES
THESE DISCOVERIES
MITHIN OUK KEACH, BUT
WNE NEED T o Folus
EFFORTS ACROSS WIDELY
SEPARAT ED DISCIPLINES
70 KREALIZE THE NEW
OPPORT UNMITIES?

~-PRESIDENTIAL SCIENCE ADVISOK JOHN MARBURBER

WHAT IS DARK mMATTER? HOW CAN WE mMAKE IT
L

IN THE LABORAT ORY7 THE ELECT RONIC SIBNAT URE

OF A HYPOTHETICAL PARTICLE, THE ST ILL-

UNDISCOVERED NEUT RALING, ONE CANDIDAT E FOK

DARK mMATTER. (CREDIT: NORMAN BRAF)
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S WHY ARE THERE SO MANY KINDS OF PARTICLES?

THE ELECT RONIC SIBNATURE OF A PROT ON-
ANTIPROT ON COLLISION AT FERMILAB S DZERO
EXPERIMENT . (CREDIT: FERMILAB)
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COMPUT ING T HE
QUANT UM UNIVERSE

< ——— T HE DEPART MENT OF ENERBY’ S FERMI NAT IONAL
ACCELERAT O LABORAT ORY IN BAT AvIA, ILLINOIS.

(CREDIT: FERMILAB)

UNDERST ANDING THE
ONKNOWN UNIVERSE
REQUIRES DISCOVERING
THE PARTICLE PHYSICS
THAT DETERMINES

TS FUNDAMENT AL

NAT URE. POWERF UL
COMPUT AT ION AL T OOLS
ARE REQUIRED T O

B QUARK JET
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\ HIGH-ENERGY ELECTRON
AND NEUTRINO FROM W

B QUARM JET,

BRING THE PHYSICS “l;,,;,;
WITHIN REACH. gy
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<— THE RESEARCH YARD AT THE DEPART MENT OF
ENERBY’S STANFORD LINEAR ACCELERAT OK

CENT ER. (CREDIT: PETER BINTER)
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vicky White

CJUST AS WE HAvE TO
EMBRACE TECHNOLOBY
70 Do OoUR SCIENCE, WE
HAVE TO EMBRACE THE
CONCEPT OF FITTING
OUR COMPUT ING INT O

A BIBBEKR SCIENTIFIC
ECOSYSTEeEM, NoT JUST
HIGH-ENERBY PHYSICS.

IF WE DO THAT , OUK
SCIENCE MILL BE BETTER,
WE WILL SHARE WITH

OT HER PEOPLE AND HAVE
AN IMPACT oN SOCIETY,
WHICH EVERYONE HOPES
AND DREAMS FOR.’

~-VICKY WHITE, FERMILAB COMPUT ING DIVISION HEAD

(SLAC DISK ROBOT)
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